Oxidative, glycoxidative and lipoxidative damage to rat heart mitochondrial proteins is lower after 4 months of caloric restriction than in age-matched controls.
In this investigation the effect of 4 months of 40% restriction of calories on defined markers of oxidative, glycoxidative or lipoxidative damage to heart mitochondrial proteins was studied. The protein markers assessed were N(epsilon)-(carboxyethyl)lysine (CEL), N(epsilon)-(carboxymethyl)lysine (CML), N(epsilon)-(malondialdehyde)lysine (MDA-lys), and the recently described (PNAS 98:69-74, 2001) main constituents of protein carbonyls glutamic and aminoadipic semialdehydes. All these markers were measured by gas chromatography/mass spectrometry. The results showed that glutamic semialdehyde was present in rat heart mitochondria at levels 20-fold higher than aminoadipic semialdehyde. After 4 months of caloric restriction, the levels of CEL, CML, MDA-lys and glutamic semialdehyde were significantly lower in the mitochondria from caloric restricted animals than in the controls. These decreases were not due to a lower degree of oxidative attack to mitochondrial proteins, since the rate of mitochondrial oxygen radical generation was not modified by 4 months of caloric restriction. The decreases in MDA-lys and CML were not due either to changes in the sensitivity of mitochondrial lipids to peroxidation since measurements of the fatty acid composition showed that the total number of fatty acid double bonds and the peroxidizability index were not changed by caloric restriction. The results globally indicate that caloric restriction during 4 months decreases oxidative stress-derived damage to heart mitochondrial proteins. They also suggest that these decreases are due to an increase in the capacity of the restricted mitochondria to decompose oxidatively modified proteins.